1. In order to avoid injury to the mouse skin the use of depilatories was avoided, as they are liable to cause irritation and leave behind traces of unwanted chemicals. Instead, the fur was clipped away prior to application of the carcinogen. Surface examination of the treated area immediately after painting showed that considerable quantities of the reagent were adherent to the fur stubble in the form of crystals. In order to apply the carcinogen directly to the skin it is, therefore, essential that the fur be removed as completely as possible.
2. For quantitative work some standardization of the area to be treated was required. The method finally adopted was to apply the solution of benzpyrene through a stencil cut from sheet aluminium (16 gauge), with a hole of the desired size and shape. Even under these conditions examination by ultra-violet light showed that the painted areas varied considerably in size. Most of these variations could be ascribed to the spread of the solution under the edges of the stencil, but a certain amount was due to the flexibility of the mouse skin and the tension to which the skin was subjected in holding the animal. This problem was partially solved by the use of stencils with flanged edges (Fig. 1) . With the down-turned edge against the skin and the stencil held firmly in position the area of sldkin is fairly well fixed and the edge helps to prevent the spread of the solution.
3. As it was desired to use a volatile solvent, acetone or benzene, for the application, the question of how much solvent to use in order to apply any given standard amount of the benzpyrene was examined. The selected amount of benzpyrene was 3 mg. The use of a small volume of solvent, 005 c.c., resuIted in rapid drying and the deposition of the benzpyrene as a crust of crystals over This observation that mice lick off benzpyrene applied to the skin obviously has important repercussions on any work involving the technique of skin application, for presumably what has happened in this instance will happen with many other reagents and also with other types of animals. As already mentioned, the technique of fixing the animals with adhesive tape can only be used for very limited periods. Trials are being undertaken of other systems which can be used over considerably extended periods. DISCUSSION. Of the points discussed above the first three require no further comment. The fourth, however, because of the magnitude of the error involved, requires further consideration.
The data given in Table I show that upwards of 80 per cent of the applied reagent, in this case 3: 4-benzpyrene, has been removed within one hour, a removal which is in no way related to normal metabolic processes. The remnoval apart, yet another factor requiring consideration is introduced in that the reagent has been almost completely transferred to the gut lumen. In general terms this means that any experiment involving skin painting, in which care has not been taken to prevent the animnals licking themselves, hlas, in fact, become within one hour an experimnent also involving the internal application of the reagent.
Acceptance of this fact mnust of necessity lead to a reconsideration of the interpretation and significance of much experimental work on epidermal carcinogenesis in which reagents have been applied externally.
Throughout the work on the metabolismn of carcinogens in the skin and the induction of epitheliomas, figures have been given for the time required for the removal of the carcinogen fromn the skin. It now appears that these figures do not refer to removal by metabolic processes. The whole question of the distribution of benzpyrene and its derivatives in the body after skin painting must now be re-examined. The failure to find benzpyrene in the circulating blood of the animal fixed down suggests that, even at the best, only a very small amount is transferred in this fashion, and therefore, the relatively large amounts reported by some workers to appear in the liver, lungs, intestines and faeces must have originated from the gut.
By comparison with subcutaneous application, experimental skin carcinogenesis has always been regarded as needing repeated applications and a much heavier dosage of the reagent. But in view of the mechanical removal of so much of the carcinogen this also calls for further experimental work under controlled conditions. It appears quite feasible that, if the carcinogen can be left undisturbed, a single application of a relatively small quantity may be effective in inducing tumours.
Using the technique of skin painting, many workers have performed experiments involving the application of other agents together with the carcinogen. The results of this work now require to be reviewed in relation to the question of the influence of the secondary agent on the ease The degree to which removal of any applied reagent takes place is probably going to vary according to a number of factors, such as: amount of penetration into the skin itself, its taste, its toxicity, and the extent to which it gives rise to local irritation. This last point may be an explanation of the varying results of attempts to influence tumour production in animals painted with carcinogenic hydrocarbons by exposure to ultra-violet irradiation. It is known that ultraviolet radiation will cause intense local irritation; so, is it a case with these experiments that in some cases the irritation has caused so much licking that the residual amount of carcinogen is below the threshold dose ? Similarly, does this phenomenon of licking explain the apparent differences in potency of s:me carcinogens when applied by painting and by subcutaneous injection ? Many questions have been raised in the preceding paragraphs and, pending further experimental work, will have to be left unanswered. However, it can be said that it is natural for mice to clean themselves by licking, and that any reagent applied to the skin is, failing adequate precautions, liable to remova' to the gut. Under these conditions extreme care is necessary in interpreting results derived from experiments concerned with skin applications, whether they be quantitative or qualitative. SUMMARY. dibenzanthracene upon body growth in rats is dependent on the protein content of the diet, and have suggested that the growth inhibition produced by carcinogenic compounds of this type is brought about by a direct interference with protein metabolism, resulting in the prevention of protein synthesis. Since, according to the hypothesis of Caspersson and Santesson (1942) , protein synthesis is associated with high concentrations of nucleic acids in the cell, and it is known that nucleic acids are intimately connected with cell division, Elson and Haddow (1947) have suggested that the inhibition of protein synthesis by 1:2:5:6-dibenzanthracene may occur through disturbances in the nucleoprotein metabolism, and that these disturbances may be directly connected with the process of carcinogenesis. The purpose of the present investigation was to determine the effect of the administration of 1:2:5:6-dibenzanthracene on the nucleic acid concentrations in the livers of rats under different dietary conditions.
